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ABSTRACT 


PROBLEM TO BE SOLVED: To provide an inexpensive light receiving and emitting 
element module capable of aligning precisely and easily a light receiving and emitting 
element of surface light receiving/emitting type and an optical fiber to be fixed. 


SOLUTION: Substrate side engaging parts 5 for insertion-engaging very small balls 6 
which are aligning members for aligning a surface light-emitting laser array 8 and optical 
fibers 1 1 connected optically to the array 8 are provided in an element mounting face 10 
side of an element mounting substrate 1 for mounting the array 8, and ferrule side 
engaging parts 4 for insertion- engaging the balls 6 are provided in a ferrule 2 with optical 
fiber insertion holes 3 formed. The element mounting face 10 of the substrate 1 and a 
connecting end face 9 of the ferrule 2 are arranged to be opposed, the substrate side 
engaging parts 5 are opposed to the ferrule side engaging parts 4, the balls 6 common to 
the engaging parts 5 and the engaging parts 4 are interposed to fix the ferrule 2 and the 
substrate 1 , and optical axes in the array 8 and optical axes of the optical fibers 1 1 are 
thereby aligned accurately to be connected optically. 
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yu- 2 otggt^iffl 9 i: Jg^-^IKSffi l ^S^^DSH l 0 b 

yt 2 9 i: coftm:mm-?z> mmmmm^n 1 

2 *5fg(t $>HX v i&titblz . 7 x />— yl- 2 c7)if JSffiM 9 
l> C i: j&*"C # S . 

[0045] ffi^U— yTU'f 8ii. ffi^Jte 

-i &<nftv>ftWft$\ti i ^{m<nz^to)X'fohz\bfr 

<?>miz, mcr>%.3Fi?iii}(xYzm±.)i,zmi&zti&tf, * 
wtva 8 zm^mwmm 1 ^hgpoit %tmzm 

nWlzl%m-tZ> yu* i/7iVWM. 1 4*<B8RSfvo*ft 
fcftfc: . 7 \s*isy*)VWM. 1 4 LT huI2«© 1 7 * 
*l«<OffiKI»t:fiSR-r 4 C k C J: 0 . U—fTV- 

-i szmmizftBnmmmzmmwzmfiii . jm%< 

WlftZitZ>c\bifiX'*h« 
[0046] 03fc(±. ^JffiHtffiaSSKte*^ 
-ytom 2 £StigJ|RM;Pttfi¥^?&^£ J; -> T 

mmMb m-zibMftiziim-v&zn i , ^e^sa 

[0047] ^^HfcJBSW^SBEtfF* i-'x-yl- 

tc . m^mmxm 1 ^ i o 1 7 x yi—yi, 2 co 
nsmwisBM 1 mmmmmbm^^nmm^zbu. 7 

x yl— yiHRIIK^ 4 Sr 7 x >L— yP 2 eyffigtMm 9 d 

vtc. ma^m^wmzxK>wmt. zcoy^/i— 

H-WM&M 4 b mz . M T 7 x yW-yU h OffMffl^ b' > 
K^.^ 1 5 S-^tfcd i: fc . 1 i^EmX? 

xxmfc l . ^MiM^ai 5 * mu tzi*# y^-iv 
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[ o o 4 s ] i tz. *&2ntmmm-eii.. m^mwm 
m. i nm^trnw i o Mffij.+'-A- 1 6 *m 

K. ffl«WS¥afcLT<0«lft*-;H 6 J: 

coo49] *m2mmmMiiV±<r>£ o nzmtLZti 

[ 0 0 5 0 3 04 (c(4. ^ffcamc^Sg^BE^Fev^ 
-/K7)§! 3 HflBBJB^^S fit io *) . ISIHct) ( a ) C 
(4. SiJtJtSH 1 * ^A-^WiBES* 1 , |5»(b) (c 
»i(a)«OA-A" ISrB«\ PEkO(b) (c(4^?BESt 

ttjBHRMtfc v >t , mm 1 £> 4 i/an 2 mtmmm t m 

[005 1] *S53|Qt^JIW5ytt. 1 (C 1 

ooaJBtU— -f' 3 S 5tE15e L , 7 x.)V—)V 2 (2(4 1 * 
<7«fc 7 r -f / <Jf ®tl 3 IZ 1 *^3t7 r * < 1 1 £1? AE 
5e L T 7FM § it h i> <r>X'fo *) . *m 3 KMMtffiKc is v > 

t . 7 x;p-;p 2 (4 . mjjmmcoT^zm 2 2 1 . * 

TVvg, . TSSgGtt 2 2(4. 0 . -hfSJfl 1 Hlffi 

Jt . _LgPSBW 2 3(4. 3 - TX(4 2 . 5m 
ZixX^l, 

[0052] ±M&m<7)*&3mmmm.m?)ffim±. ± 
less i raawcWBicSii-cij o . *s& 3 £*t 

jbssw k±K* 1 mmmmm t mmmiz tximz 

tl. (I(il5]ttO»!)^(cJ;oT. loc^SIBEsfH^ 1* 

<7)7t 7 r -r a* £ < ^aa^HjE-t h z. t ifix- % . 

[ 0 0 5 3 3 £fc. *lif®(5!«ft3Eiftyi- 
[ 0 0 5 4 1 *^(i_t|e^J^^j(c[5R5g$ii 

ie#^^®(?yT'(4 . 7 x 2 co«gE4gffi 9 1 
mmmm. 1 nm^mwm 1 0 1 ^vff cskhje t . -e 

* { . m z. ism 5 tc iK-r iac 7x^-^2 wtgggss® 
9 tfm? tm&M. 1 ^fg^ tist® 1 0 a zims&tv- 


«t fi c . 7 x n-tu 2 b m^-mm&u 1 1 *&f£ 

[005 53 wCOJ: o (--TS^(4, (5iJi.(4PI0(c^ 
J;^:. fl(CHnEffi/J«>i l 2<7)^tt^>±# $ 2rjiSIS^ 

ISJgi-^ C i: (c 4 0 . 7 x;t— ^ 2<7>fg ggJgffi 9 

^«5S« i om^m mm 1 oisitxBi^^— 9-*tk 

8 r&mtMtztf LX «i I) A d (c-r-l. i i: #>'T' 

zonmi>. w&fmm'bx 1 2 j wm#—j\, 1 5 
(ciras-ri.cit^T'i'i.. 

[00563 =5:^. 7 — >l 2 cOiSfBSBifi 9 
tUEfi 1 COSH^MS 1 Ofci&fiBIBtel^— IfTU'f 8 
-if 3 8 ^S^tfflCM LT M46(^ i ^ 
(c, 7 x^-^2tWiit 1 4: S:ii>KH^-r4« 
i*i> . ffi{tety6iaW«r«/]vK-^ 6 lei OMt^ i: . 
m/Js^-/l- 6 WM&ltflLk U7x 2 

yi- 2 coSgESB 9 h l oKTtfttiB lOi 

[00573 itz. ±iB<7)j: 7xA~;i--2»JgM 

* =j i-->vzm^x'fThixh ttmm<oF a wzm&M 

[00583 $ *>tc. ±iB#HMflSBR15!lt14 . ffi^W 
— TTW 8^C0g^3t^(C7 U-^r> 7VH£ir; 1.4 £ 

jg&u wmtv-^rv* s r ams mais 1 £0?hg5 

O^^Ctg^ l-*:**. 7 l^dr ^7/HBHl 1 4 i7)f^ o 
(C. #«^4:CD'J-K^^g^»^(C^LT. g 

mm^z^mx-x^x^. zk. "r^m^mmmm 1 

1 1 zttfaz-zzmz. m^-mmmw. 1 c^jrl 
tzw&i 7 bfmms&tzvj^-TmmLxts^xi* 

[00593 §^>c i36(c^id(c m=Ftsmm 

1 JItfcffl 1 0 b 7 x /I — )V 2 (V&mi&M 9 bi:M 

fazittzbziz, m^mmmwL 1 com^mmm 10^7 
x iv-iv 2 nmw&m 9 i *) i>mm^-z> Xoiz. 7 x /i- 

;K:fcuttSl 7^SStiJ-tS4 oCLTt J:i\ Z<7) 
Xo^hb. 7U*^7ilffl&%£'*:m.i, J t*c<bi>. 

(cSSE^-|,C4:*s-C#^. 

[0 06 0 3 $^>(=. ^^^^^^E^x-zU 

(4, m$m\s-4fT\s4 s^b'^^tm^^^m 
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{pji £x m&mimKi: b^ftmm.m^x'm^xmm- s 

«TBft3fri3&1x13ifflilcJ: 9 mSi-?& Z b & . £ 

j:<7)*f-^. w^tf, ft?r4ts\ l&mmffimt^ 

*m-csv\ ft? T<ir<i wwrnsmzftm 
mmm<vmmi29=$ mx h <t t.ft?r^>< 
1 1 omwsm t ^ftmT-^mm t cvmmz ms 

(CTt^r-f n-i l^o^^Ct. *?ft«ott& 

[006 1]^, w?tftu-y-'Ti--< smo&mftm 
=Fco%ftftffi$:ftmmmtwx'm o t £ c . ; o^jtii 

tt*m ft flft >T . 6 ftliffl£icK«eoS«ffl!l 

tfc£35 5 tm^ LT L4 3 i: , fc i: *.*?*Sia6K 1 ft 

. @ jsaastR 1 * & 3 z t #t thtz 

[0062] 3Ej9»ttl5m*ffl^T, 
6ftS«ffl«£&5KHs£f-*tt;b9fc:, ffA*K it* 
mizj: iXW'btf-H'6 Zm&m&i&Si 5 t;:ll?g LTfc 

Sfti 0— WMJCfpfird - 
C0063] $ £ (c , 7 x /U— /P 2 fc»tt h ? x ;P 

lM$;h.£ i>OT'£ 0 . ±IE#gSiBBJIRe*z> J: o iz. 

SPt LT £. iu. -t^iyh. 7x/l/-;P2^< 
^M^ffl 9 fflij i: 1 eo*l«3r < fc t jf 

«1 0M(c-rixm. 7x7L~;H|iM^4^aWM 

b SriStt. »rtrt-*:7x;w— /Hfflt£^gB4 
RSR^SP 5 tcflf hrf— 6 & ^5^0fiKBfc«>»tt ft 
if Attc^$"*£ i: tcJ: 0 . S^OS 

^BfcS? i*7r^.'st fmmm> § ft & J: 3 iz-ttuz 

[00 64] $£>(C. ±Se#IOt»JBWTIi. 7 x )l— 

/MWK^SM ft3t:7 t v <f? 5i?L 3 1 BNfcttftfcft*. 

r a< i i coflfcJ: 0 t g-MzmtiZ L . -eo^^O 
3t7r^ <i$m.Jl 3^7x /U-;HPJK^gfI4 fc LT i J; 


[0065] ±IB«*ll«W«Tti. feM^SiC 

'h^— ;t-6 <ci -r.x'g&ftm? tft? r 4 rtb?mm&. 
4 1 s^iiiiK^gE 5 * *tc . S)i<7).^ t Mrt , iaa^ft 

tfLMitob h W^* ^ J: d ^IHSRC £->X Bfc?& 
WMhh^iz^o J: d t-tS^Afcti. ±lfi#HM 

[0066] § 6t . ±|SIS 1 , m2Htt^JBWTii, 
S^Sg^i: Lxm%ft\s—?T\s4 S^mmLtztK 
-v > 7> ;V ct)S?- *■ . 1 ofoiftlflt 1 >" 
r -f >^'"LTi J;v\. 

[0067]§^t, _hl£#^M^P.ffiJT(i. flfi 

i)K ^%ftm*i±&irLhm$tft)s- j ?T\s4 s*?nm 

ftv— y 3 8b?&btme>-f, mtim^ft-y -i y<r> 

M&ft?* hy-i*-VbLXi> i^L. s^^-fr 

tt . t i» 4 m^x- hm^y *)vm=f-x- i>m&% v \ 

[ 0 0 6 8 ] & fz. ±ISSS 1 . S5 2^M9gJB«^) i o 
T t J; ir ^ . ^ftm=r £±X m^ft 7 ^ h ^-f F 

^7t^3tr -i h l . at o ^ffis^7 * h *w 

Kfc LTt in. ^ftm^<n—U*W%3tV-*rb 

a -;H*i T^tS'fl ^mzftts: t h S56*3R-^E >' 
.a.— A- fc f C b ifiX' £ h . 
[0 06 9] 07{C(4, d^)J:3(;. ^^BK^Jilo 
iXtO^*^ 1 1 ot(l«S3t*f t ft L 
fcSJfcHSJIH^ xa-;K5D— PIA^$iiT v ^ 4 . ^r*j . 
ISlUliT) ( a ) io^^S^^a-n ^iiilMH 

|5lll<7) ( b ) Wi. ( a ) OA- A' BftBH 

^'-eil-eix^$ilT v>|>, H0fc3irf SSBt*?- * jl 
-/Hi. 1B«*P— 9-* 3 8 b . ^ftmTbLX<rmmt 
? is V ?4 F 3 0 b ftSmSttffiK 1 Off iglS® l 

out i o-ro^ft^ t »t, 1 

$3^^ i? tStSU ft K h Wti iiM b LXCD7.V >y F 

[0070] 7x 2 OfgMJSB 9 M(c<4^ 
'J v F 2 6 fc:8riH-&3g 0 a LSB 2 7 1 
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Sfi 2 7 frSftT^ U y h 2 6 Ctt£-*-& C t (C J: >) . m 
fcjfcl'— «f 3 S fc BBS* 7 * h^-f *- H 3 0 1 £3SIBr 

l , m^Ttu— •r3 8j&»&»-f4#A t ffiajfc7* 

[007 1] 3 6»C. M*&£],— r 38 t%&&iZtL& 
#7 t 4 / < 1 1 affMWBSM: , 7 x/t— 'L' 2 <!0iSSEeBS 
93&»6Seai<HH , tC7x;l— Jt4H0liii9 fcH— ffli: L 
T*J 0 . r -f A 1 1 WSKSBHCT y-r*-? 

-f.^sl 1 cr>mfflSWl3.TyT*-?m2StimLXt5 
0. ifc. r-r^*-*K2 8(i. rfc7r-fy*ffiiTL3 

*m 0 «fc o KftS 0 fttt <9<1T Ir^fc . 

[0072] ^BtJPWi 1 oJWJ:*)***^ 1 

niac^r <t 5 tCs * u y v 2 6 t 

K^-r45B0aiLaS2 7Sria(fClfe3t* ; FJ:a3t« ; F-fc 
mm AS i £: fc J: 0K'£ k . § h iz. 

z&m^Fizmimzti&ft? tjj<ii ^sxssmtzr 

[0073] Sri5, HH(3kL£:£5£. 7xA~*-2 
(c3R>)i&LflI2 7£K(t&'ftb , }(C. 7iA-^2 fcJi 

a -/KTDlS^jiT B§C^ U v h 2 6 (CM L&tf i -3 lz L 
tt *lr>. ifc. 7. 'J 7b2 6fML. «9ajLffl2 

f%*>hz\tl,zti:htf. mm^tt^^fm^zxh^ 

[0074] tti. ^ftttm^cowmi*?. ztiizmm 

SftSrfrSro tW. If ^ y&l-Cbft.cOitCD^ 2ft 

[0075] $ t> iz . ±tm i.®3 mmmnmx'it . 

ami SffilS l (4 ^ 'J ^ yfflgt: i 0 ?gj£ t . _Lf EH 2 

Aumfi, m^mmmmi ^m^mmmizm^ 

-t 7 5 y ^ =5r k' <t 0 «^1£»®£ 1 Sr ®fiS£ L T i> J: 

[0076] $ JJ2S5 1 . m 2 (cSdBB*B«f 
14, 7x*- ;P2t4«HSt:J: D^figL, ±iem3HJ£^ 
S^K'ii , 7 x 2 Ji^TSBg&tt 2 2 €r^flltc i 

0 , ±Sf5g|5tt 2 3 ££miz£ 0 7 


x/t— >i2 &Bm,-f& tf®i±mzmmzii& t,<o-ct4^ 

< . j!1:I§5e ?ixS 1 0yX&> 0 . t7 = 7? ^^IR'Sr k' 
lc«k07x7P-^2$r^B)tL-Ct J:^, Jt?t'L. 7x^ 
-'l.'2$r. fflSg^fflV>TJfM-rSk, 7i^-;HI»& 
SC4 ^ 7 t A ) m&il 3 fr#ft(cMft L*Pt*i »L. A 

7. h *-^< -r s z t *>"c§ -s . 

[0077] $^>(C. 7x#W-/HaK^ai54 J Hfi«ffllK 

fcf 7 x;P-^ 2 ■'WR-f-fSSaHR 1 mmttWKb'lzftfc 
7 x /MHK^a 4 ^ffigpJSr&SC 5 OBlS 

Iff, 7 x^-/M!fc^!EB4 ^g&{ffl8r£gp 5 iESi^Ci^ 

[00783 

c wwmm. ] ^JlByl^^*^^ >' -./KC J: a 

>: . bu IBHfcJKSFF- $ ii S 3ic 7 r >f v scoW iltL 
* II 7 x .^£7)tf ffiiffiw b & ttm&M; I. 7x^ 

tiO. 5t7r-<>'^3fetti:^^Bt3g^c^3fctti:Sr— a 
i>s ^7T^yNco^JSmkg^*^coS^Hi:^ 

immthzbi^x'^h, 

[0079] %<ntz&>. fV 
iziixiS. ft7T-(J<b%:m(m=?<7>$'%<bi>-1jm 

nizf&g&mwLx . wfiHSSftate ^ •< 7*<^^^*^ 

k3t7r-f ^b £mm&< &W.itbitmm.X'£ . -C-co^ 

[ o o s o ] Afc. {aa^y>gc«i4ER«<7)^Wk 

7 x )v- A-mms&b &ntim%mzft?&& ttz b # 
t . yt 7 r -< y n' t ^M^m^- <7)®mm> z . m <b ^ 

fl>b-?&ZbWT£&. 

[0081] $ f>C. ^BfcSi^lcti. ItS^^a: 

S W^lfetS^ * x - /Hi J: iitf . 7V-*i-7 

[0082] $ic>K. 7x/l~A-<^M®ItffH^ 
^oS^tSKW tT «W>tc^r* X d ic|!ifB7 xA~;l- 

«Tt i^*x -/He i iitf . 7 x >V-)V<r>W$}ffim b 
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timmaHBi&k t&x&RMttz* &m$m*:Wffl i , 

&X-Z&. 

[0083] ZklZ. 7i ^-^(Otf^StS i: afc^JStt 

x>i - fwwtwmmt <7yn^mmn> mmm^m^ 
[ o o s 4 3 $ tz . r >f /mmmmrnM* y 

-f > <if Mil iz Mfe $ *U ft 7 r -f v ^^)StWiB t 3 

«^<7)^^ftffi t mgm&m&b ktitztstfflam t & 
Lx^rc *) , %y t4 ^com^m^^m^^ 
amx. %m tx i •> 4*««osjiBiarpE is*.-Mz & 

ft^^^'i-^t-r^cit^T'^ . ft^T-^.'^i-gM 

Z b iz X K) . ft 7 r 4 ; <i: S^ft*?Oftf#«!^5H3J(- 

[0085] $ 4, fc:, g%ft*^^S»ftffiffiiJ*>'ft^ 
ttHflTWtorc ^ > 4 ^BJcO^Uft^^ ^ : J 2.—MZ 
<fcix{i\ ^^ft*^O^^ftH^ftiSjai4«^J:0» 

[ 0 0 S 6 ] $ 4. ft 7 r 4 '-fcO^ttSBHatftsaifttt 
b SISftSH^SI&ftffii: toimiFftbl&b htiteBM 

mmt&L Lxv^^m^mm^ s j^-mzxh 

Z\ b iz X *) , ft? r 4 AOJS^BhS^ft*-? 
t WX'Z . ft7 r M-fc^ftm^F t <03HKa*^#C 
&L-?&ZbtfX'%&„ 

[0087] $ 4, (C. Ift^igiRttiSt m HR+/x m fc t 

wmmz. mmz®M?%>ztifiX'Z , ^.mm^t^t 
yr^i^t coftmwtzitmzmtmz'tt *. ss^*-? 

[0088] $ C . S^ft^ti 1 OiyjiO^ft^ 


^Fisaa 1 9m-^xm%o^zmm^ m®>y_ ^ft 
x. mmzitim^Mnt <g3cm=?mm® $ K^-t-H- 
x m&mf& § tix ^ ^ ^^Bii^^ft^^^ y A -;hc 

ii-Uf. l^ft^fc^ft^fcSrftjgffirt. I^ftfg?^ 
ft * J E«Sft S^Ftc A 4 ^ i: fe: J: 65ISMKt4f 

[00 89] ^ft» : F>:ft^$ii|,ft7r-f 

7 x A -A® iESSiffi t R— ffi !:iU i*7r^ <JfM 
T «y x ^ J: -> T . %ft^ A> ^ft 7 r -f ) <lz Alt 

[00903 $ ^>tc. ^IHB^JBias^*^*-/!^) 

[023 ±ien i siftjejBWwsifeftas^t y A ~/K^> 

BrfBS( a ) b . ffllHEK b ) T'ife i. . 
[H3 3 *% H J(c^l>S^ft«^^>'x-/l.-com2|IM 

[04 3 *w%zfah&wmttv 'z.-)v<?m3wm> 
i r )tjk~tm&ffifmx'&&. 

[053 *f|BHt;ffi S SSIftS^^: -;i-com<7)|IM 
[063 *fWJfc:flte Sffcft*^ y a -/U<7) $ 4, 

commmmm % mmm iz x o s^-r RnBrc<b . 

[07 3 *%0J{^4«3%ft«^^\x-;l.^$^ti 
fc«W«Wt»J||«* . (PJlH0(a) . M!(b) (ciO 

^•n^0T'$>-i.. 

[W^I^3 

1 ^F-fiifeffiK 

2 7 x /I — H 

3 ft7r^AN#MfL 

4 7x;(-~/HIJl^gl5 

5 gHKRMte* 

8 ffi^ftb— f 

9 t#^a 


4 
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i o m^tswm 

1 1 *7H^ 
1 2 ffiBSHBH'J^ 

14 y^^>r>im 

[HI 1 



2 6 X'J y b 

2 7 3gOfflL« 
2S 7-'f*-^ 

3 o # h y-i it— H 

[03] 
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